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(54) ESTER-CONTAINING COMPOSITION 



(71) We, THE LUBRIZOL CORPOR- 
ATION, a corporation duly organised and 
existing under the laws of the State of Ohio, 
United States of America, of Box 3057 Euclid 
Station, Cleveland, Ohio 44117, United States 
of America, do hereby declare the invention, 
for which we pray that a patent may be 
granted to us, and the method by which it is 
to be performed, to be particularly described 
in and by the following statement: — 

This invention concerns novel compositions 
of matter, processes for their preparation, and 
to lubricants and fuels containing these novel 
compositions. Particularly, this invention is 
broadly concerned with compositions produced 
by reacting certain carboxylic acid acylating 
agents with (1) polyoxyalkylene alcohols, or 
(2) polyoxyalkylene alcohols and one or more 
polyhydric alcohols, amines, or basically re- 
acting alkaline earth metal compounds. 

It is now well-known that esters and acyl- 
ated amines prepared by reacting high mole- 
cular weight mono- or polycarboxylic acids 
with alcohols and amines are useful as addi- 
tives in lubricants and fuels where they func- 
tion as dispersants or detergents and otherwise 
promote engine cleanliness. The state of the 
art with respect to these additives is repre- 
sented by U.S. patent 3,163,603 (reissued as 
f^iA 172 ' 892 ' 3 > 184 >474; 3,219,666; 
3,272,746; 3,307,928; 3,331,776; 3,341,542; 
3,346,354; and 3,381,022. 

While these materials have achieved wide- 
spread commercial acceptance as additives for 
lubricants and fuels, their use has not been 
entirely without some problems and there is 
a continuing effort to improve their perform- 
ance. For example, it is reported in U.S. 
patent 3,347,645 that acylated nitrogen com- 



positions prepared by -reacting alkenyl-sub- 40 
stituted succinic anhydrides with polyamines 
function effectively as dispersants in gasoline 
but promote aqueous emulsion in the gasoline 
during storage and shipment. Furdiermore, 
the presence of these new dispersants some- 45 
times promotes the formation of an aqueous 
emulsions on internal engine surfaces where 
water vapors can condense in the presence 
of oil such as on rocker arm covers and oil- 
fill caps. The use of these new dispersants in 50 
lubricants has sometimes been accompanied by 
rust problems. 

According to the invention there is pro- 
vided a process for preparing ester-containing 
compositions comprising the steps of reacting 55 
under esterification conditions (A) at least one 
carboxylic acid acylating agent having an 
average of at least thirty aliphatic carbon 
atoms per molecule exclusive of carboxyl 
carbon atoms with (B) at least one poly- 60 
oxyalkylene alcohol demulsifier for aqueous 
emulsions, as hereinafter defined, the total 
amount of (A) and (B) used in the reaction 
being such that there is at least 0.001 equi- 
valent of (B) for each equivalent (A). Another 65 
aspect of the invention can be achieved by 
the additional step of contacting (C) at least 
one polyhydric alcohol, amine, or basically 
reacting alkaline earth metal compound with 
the ester-containing composition, the total 70 
amount of (C) being such that there is at 
least 0.01 equivalent of (C) for each equivalent 
of (A). A further embodiment of the inven- 
tion can be achieved by providing a process 
wherein (A) is reacted with (B) and at least 75 
one member selected from (C) polyhydric 
alcohols, amines, and basically reacting 
alkaline earth metal compounds, the total 
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amount of (C) being such that there is at 
least 0.01 equivalent of (C) for each equi- 
valent of (A). The invention also provides 
compositions produced in accordance with 

5 these processes and lubricants and fuels com- 
prising a major amount by weight of a lubri- 
cating oil, grease, or other lubricant or a 
normally liquid fuel such as a petroleum 
distillate fuel, e.g., kerosene, diesel fuel, fuel 

10 oil, gasolines and jet aviation fuel, and a minor 
amount by weight of a composition according 
to the invention. 

The carboxylic acid acylating agent, (A) 
above, is the carboxylic acid per se or an 

15 acylating agent derived from a mono- or 
polycarboxylic acid. An important feature of 
the acylating agent is its size. It contains at 
least thirty, preferably at least fifty, aliphatic 
carbon atoms exclusive of the carboxyl carbon 

20 atoms. This limitation is based upon both oil- 
solubility considerations and the effectiveness 
of the compositions as additives in lubricants 
and fuels. Another feature of the acylating 
agent is that it preferably should be sub- 

25 stantially saturated, i.e., at least 95% of the 
total number of the carbon-to-carbon covalent 
linkages therein preferably should be satur- 
ated linkages. In an especially preferred aspect 
of the invention, at least 98% of these co- 

30 valent linkages are saturated. Obviously, all 
of the covalent linkages may be saturated. A 
greater degree of unsaturation renders the 
esters more susceptible to oxidation, de- 
gradation, and polymerization and this lessens 

35 the effectiveness of die final products as lubri- 
cant and fuel additives. In addition, the acyl- 
ating agent should be substantially free from 
oil-solubilizing pendant groups, that is, groups 
having more than about six aliphatic carbon 

40 atoms. Although, some such oil-solubilizing 
pendant groups may be present, they prefer- 
ably will not exceed one such group for 
every twenty-five aliphatic carbon atoms in 
the principal hydrocarbon chain. 

45 The acylating agent may contain polar sub- 
stiurents provided that the polar substituents 
are not present in proportions sufficiently large 
to alter significantly the hydrocarbon character 
of the radical. Typical suitable polar sub- 

50 stituents are halo, such as chloro and bromo, 
oxo, oxy, formyl, sulfonyl, sulfinyl, tliio and 
nitro. Such polar substituents, if present, pre- 
ferably will not exceed 10% by weight of 
the total weight of the hydrocarbon portion 

55 of the carboxylic acid radical exclusive of 
the carboxyl group. The carboxylic acid acylat- 
ing agents also may contain cyclic and/or 
aromatic groups. However, they should be 
essentially aliphatic in nature. The preferred 

60 acylating agents are aliphatic mono- and poly- 
carboxylic adds, anhydrides, or mixtures 
thereof. 

Carboxylic acid acylating agents suitable for 
preparing the esters are well-known in the 
65 art and have been described in detail, for 



example, in U.S. patents 3,087,936; 3,163,603; 
3,172,892; 3,189,544; 3,215,707; 3,219,666; 
3,231,587; 3,272,746; 3,288,714; 3,306,907; 
3,331,776; 3,340,281; 3,341,542; 3,346,354; 
and 3,381,022. In the interest of brevity, 70 
these patents are incorporated herein for their 
disclosure of suitable mono- and polycarboxylic 
acid acylating agents which can be used for 
the preparation of the esters used as starting 
materials in the present invention. 75 

As disclosed in the foregoing patents, there 
are several processes for preparing the acids. 
Generally, the process involves the reaction 
of (1) an ethylenicaily unsaturated carboxylic 
acid, lower alkyl ester, acid halide, or 80 
anhydride with (2) an ethylenicaily unsaturated 
polyolefin containing at least thirty aliphatic 
carbon atoms or a halogenated polyolefin or 
hydrocarbon containing at least thirty aliphatic 
carbon atoms at a temperature within the 85 
range of 100°— 300°C. The halogenated 
hydrocarbon, usually a brominated or chlorin- 
ated hydrocarbon as well as an ethylenicaily 
unsaturated hydrocarbon reactant can, of 
course, containing polar substituents, oil- 90 
solubilizing pendant groups and be unsatur- 
ated within the general limitations .explained 
hereinabove. It is these hydrocarbon reactants 
which provides most of the aliphatic carbon 
atoms present in the acyl moiety of the acylat- 95 
ing agent. 

When preparing the carboxylic acid acylat- 
ing agent according to these two processes, the 
carboxylic acid reactant usually corresponds 
to the formula R 0 — (COOH) n , where R<> is 100 
characterized by the presence of at least one 
ethylenicaily unsaturated carbon-to-carbon co- 
valent bond and n is an integer from one to 
six and preferably one or two. The acid re- 
actant can also be the corresponding carb- 105 
oxylic acid halide, anhydride, ester, or other 
equivalent acylating derivative and mixtures 
of one or more of these. Ordinarily, the 
total number of carbon atoms in the acid 
reactant will not exceed ten and generally will 110 
not exceed six. Preferably the acid reactant 
will have at least one ethylenic linkage in an 
cfyff-position with respect to at least one carb- 
oxyl function. Exemplary acidic reactants are 
acrylic acid, methacrylic add, maleic acid, 115 
maleic anhydride, fumaric acid, itaconic acid, 
itaconic anhydride, oitraconic acid, citraconic 
anhydride, mesaconic acid, glutaconic acid, 
chloromaleic acid, aconitic acid, crotonic acid, 
methylcrotonic acid, sorbic acid, 3-hexenoic 120 
acid, 10-decenoic acid, 2-pentene - 1,3,5 - tri- 
carboxylic acid, and the like. Due to con- 
siderations of economy and availability, these 
acid reactants usually employed are acrylic 
acid, methacrylic acid, maleic acid, and maleic 125 
anhydride. 

The substantially saturated aliphatic hydro- 
carbon-substituted succinic acid and anhydrides 
are especially preferred as acylating agents. 
These succinic acid acylating agents are readily 130 



1,306,529 



prepared by reacting malesic anhydride with 
a high molecular weight olefin or a hato- 
genated hydrocarbon such as a chlorinated 
polyolefin. The reaction involves merely heat- 

5 ing the two reactants preferably at a tempera- 
ture of 100°— 300°C., more preferably, 
100°— 200°G The product from such a re- 
action is a substituteed succinic anhydride 
where the substituent is derived from the 

10 olefin or chlorinated hydrocarbon as described 
in the above cited patents. The product may 
be hydrogenated to remove all or a portion of 
any ethylenically unsaturated covalent linkages 
by standard hydrogenation procedures, if de- 

15 sired. The substituted succinic anhydrides 
may be hydrolyzed by treatment with water 
or steam to the corresponding acid and either 
the anhydride or the acid may be converted 
to the corresponding acid halide or ester by 

20 reacting with phosphorus halide, phenols, or 
alcohols. 

The acylating agents can also be prepared 
by contacting a polyolefin with an acid of 
the formula Ro— (COOH)n in the presence of 

25 chlorine according to the techniques disclosed 
in 3,215,707 and 3,231,587. 

The acylating agents may also be prepared 
by halogenating a high molecular weight 
hydrocarbon such as the above described 

30 olefin polymers to produce a poly-halogenated 
product, converting the poly-halogenated pro- 
duct to a poly-nitrile, and then hydrolyzing 
the poly-nitrile. They may be prepared by 
oxidation of a high molecular weight poly- 

35 hydric alcohol with potassium permanganate, 
nitric add, or a similar oxidizing agent. 
Mono-carboxylic acid acylating agents may be 
obtained by oxidizing a mono-alcohol with 
potassium permanganate or by reacting a 

40 halogenated high molecular weight olefin 
polymer with a ketene. Another convenient 
method for preparing mono-carboxylic acid in- 
volves the reaction of metallic sodium with 
an acetoacetic ester or a malonic ester of an 

45 alkanol to form a sodium derivative of the 
ester and the subsequent reaction of the 
sodium derivative with a halogenated high 
molecular weight hydrocarbon such as bromin- 
ated wax or brominated polyisobutene. 

W Mono-carboxylic and poly-carboxylic acid 
acylating agents can also be obtained by 
reacting chlorinated mono- and poly-carb- 
oxylic acids, anhydrides, acyl halides, and the 
like with ethylenically unsaturated hydro- 

55 carbons or ethylenically unsaturated substi- 
tuted hydrocarbons such as the polyolefins 
and substituted polyolefins described herein- 
before in the manner described in 3,340,281. 
The mono-carboxylic and poly-carboxylic 

60 acid anhydrides are obtained by dehydrating 
the corresponding acids. Dehydration is readily 
accomplished by heating the acid preferably 
to a temperature above 70°Q, preferably in 
the presence of a dehydration agent, e.g 

65 acetic anhydride. Cyclic anhydrides are usually 



obtained from poly-carboxylic acids having 
acid radicals separated by no more then three 
carbon atoms such as substituted succinic or 
glutaric acid, whereas linear anhydrides are 
obtained from poly-carboxylic acids having 70 
the acid radicals separated by four or more 
carbon atoms. The acid halides of the mono- 
carboxylic and poly-carboxylic acids can be 
prepared by the reaction of the acids or their 
anhydrides with a halogenating agent such as 75 
phosphorus tribromide, phosphorus penta- 
chloride, or thionyl chloride. 

The ethylenically unsaturated hydrocarbon 
reactant and the halogenated hydrocarbon re- 
actant used in the preparation of die acylat- 80 
ing agents are principally the high molecular 
weight, substantially saturated petroleum frac- 
tions and substantially saturated olefin poly- 
mers and the corresponding chlorinated pro- 
ducts. The 1-olefin polymers and chlorinated 85 
1-oiefin polymers derived from mono-olefins 
having from two to about thirty carbon atoms 
are preferred. The especially useful polymers 
are the polymers of 1-monoolefins such as 
ethylene, propene, 1-butene, iso-butene, 1- 90 
hexene, 1-octene, 2-methyl-l-heptene, 3- 
cyclohexyl - 1-butene, and 2 - methyl - 5- 
propyl - 1 - hexene. Polymers of medial 
olefins, i.e., olefins in which the olefinic 
linkage is not at the terminal position, like- 95 
wise arc useful. These are exemplified by 2- 
butene, 3-pentene, and 4-octene. 

The interpoiymers of 1-monoolefins such 
as illustrated above with each other and with 
other mterpolymeiizable olefinic substances 100 
such as aromatic olefins, cyclic olefins, and 
polyolefins, are also useful sources of the 
ethylenically unsaturated reactant. Such inter- 
polymers include for example, those prepared 
by polymerizing ethylene with propylene, iso- 105 
butene with styrene, isobutene with butadiene, 
propene with isoprene, propene with isobutene, 
ethylene with piperylene, isobutene with 
cnioroprene, isobutene with p - methyl- 
styrene, 1-hexene with 1,3-hexadiene, 1-octene 110 
with 1-hexene, 1-heptene with 1-pentene, 3- 
methyl - 1 - butene with 1-octene, 3,3 - di- 
methyl - 1 - pentene with 1-hexene, and 
isobutene with styrene and piperylene. 

The halogenated hydrocarbons, halogenated 115 
polyolefins, and ethylenically unsaturated 
hydrocarbons used in the preparation of the 
acylating agents can have molecular weights 
of from about 700 up to about 100,000 or 
even higher. The preferred polyolefins and ion 
halogenated polyolefins are those having an 
average molecular weight of about 700 to 
about 5,000. 

In lieu of the high molecular weight hydro- 
carbons and halogenated hydrocarbons dis- 125 
cussed above, hydrocarbons containing acti- 
vating polar substituents which are capable 
of activating the hydrocarbon molecule in 
respect to reaction with an ethylenically un- 
saturated add reactant may be used in the 130 
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above-illustrated reactions for preparing the 
acylating agents. Such polar substituents^ in- 
clude sulfide and disulfide linkages, and nitro, 
mercapto, carbonyl, and formyl radicals. E~ 

5 amples of these polar-substituted hydrocarbons 
include polypropene sulfide, dipolyisobutene 
disulfide, nitrated mineral oil and di-poly- 
ethylene sulfide. 
Reactant (B) is a polyoxyalkylene alcohol 

10 which is a demulsifier for aqueous emulsions. 
The terminology "demulsifier for aqueous 
emulsions" as used in the present specifi- 
cation and claims is intended to describe those 
polyoxyalkylene alcohols which are capable 

15 of preventing or retarding the formation of 
aqueous emulsions or "breaking" aqueous 
emulsions. Hie terminology "aqueous emul- 
sion" is generic to oil-in-water, water-in-oil, 
fuel-in-water, and water-in-fuel emulsions. 

20 Many commercially available polyoxy- 
alkylene alcohol demulsifiers can be used as 
reactant (B). Useful demulsifiers are the re- 
action products of various organic amines, 
carboxylic acid amides, and quaternary am- 

25 monium salts with ethyleneoxide. Such poly- 
oxyethylated amines, amides, and quaternary 
salts are available from Armour Industrial 
Chemical Co. under the names ETHODUO- 
MEEN T, an ethyleneoxide condensation pro- 

30 duct of an N-alkyl alkylenediamine under the 
name DUOMEEN T; ETHOMEENS, 
tertiary amines which are ethyleneoxide con- 
densation products of primary fatty amines; 
ETHOMIDS, ethyleneoxide condensates of 

35 fatty acid amides; and ETHOQUADS, poly- 
oxyethylated quaternary ammonium salts such 
as quaternary ammonium chlorides (the words 
" Ethoduomeen " Duomeen ", " Ethomeen " 
" Ethomid " and " Ethoquad " are Registered 

40 Trade Marks. 

The preferred demulsifiers are liquid poly- 
oxyalkylene alcohols and derivatives there- 
of. The derivatives contemplated are the 
hydrocarbyl ethers and the carboxylic acid 

45 esters obtained by reacting the alcohols with 
various carboxylic acids. Illustrative hydro- 
carbyl groups are alkyl, cycloalkyl, alkylaryl, 
aralkyl, alkylaryl alkyl, etc., containing up to 
about forty carbon atoms. Specific hydrocarbyl 

50 groups are methyl, butyl, dodecyl, tolyl, 
phenyl, naphthyl, dodecylphenyl, p-octylphenyl 
ethyl, cyclohexyl, and the like. Carboxylic 
acids useful in preparing the ester derivatives 
are mono- or polycarboxylic acids such as 

55 acetic acid, valeric acid, lauric acid, stearic 
acid, succinic acid, and alkyl or alkenyl-sub- 
stituted succinic acids wherein the alkyl or 
alkenyl group contains up to about twenty 
carbon atoms. Members of this class of 

60 alcohols are commercially available from vari- 
ous sources; e.g., PLURONIC and TET- 
RONIC polyols from Wyandotte Chemicals 
Corporation; POLYGLYCOL 112—2; a 
liquid triol derived from ethyleneoxide and 

65 propyleneoxide available from Dow Chemical 



Co.; and TERGITOLS, dodecylphenyl or 
nonylphenyl polyethylene glycol ethers, and 
UCONS, polyalkylene glycols and various 
derivatives thereof, both available from Union 
Carbide Corporation (the words " Pluronic 70 
"Tetronic" and "Tergitol" are Registered 
Trade Marks). However, the demulsifiers 
used as reactant (B) must have an average of 
at least one free alcoholic hydroxyl group per 
molecule of polyoxyalkylene alcohol. An 75 
alcoholic hydroxyl group is one attached to a 
carbon atom that does not form part of an 
aromatic nucleus. 

In this class of preferred polyoxyalkylene 
alcohols are those polyols prepared as " block " 80 
polymers. Thus, a hydroxy-substituted com- 
pound, R— (OH)m (where m is 1 to 6, pre- 
ferably 2 to 3, and R is the residue of a 
mono- or polyhydric alcohol or mono- or poly- 
hydroxy phenol, naphthol, etc.) is reacted with 85 
an alkylene oxide, 

R'_CH— CH-R", 



to form a hydrophobic base, R' being a lower 
alkyl group of up to four carbon atoms, R" 
being H or the same as R' with the proviso 90 
that the alkylene oxide does not contain in 
excess of ten carbon atoms. This base is then 
reacted with ethylene oxide to provide a 
hydrophylic portion resulting in a molecule 
having both hydrophobic and hydrophylic 95 
portions. The relative sizes of these portions 
can be adjusted by regulating the ratio of rc- 
actants, time of reaction, etc., as is obvious 
to those skilled in the art. It is within the 
skill of the art to prepare such polyols whose 100 
molecules have hydrophobic and hydrophylic 
moieties present in a ratio rendering them 
suitable as demulsifiers for aqueous emulsions 
in various lubricant and fuel compositions and 
thus suitable as reactant (B). Thus, if more 105 
oil- or fuel-solubility is needed in a given 
lubricant or fuel composition, the hydro- 
phobic portion can be increased and/or hydro- 
phylic portion decreased. If greater aqueous 
emulsion breaking capability is required, the 110 
hydrophylic and/or hydrophobic portions can 
be adjusted to accomplish this. 

Compounds illustrative of R-(-OH)m in- 
clude aliphatic polyols such as the alkylene 
glycols and alkane polyols, e.g., ethylene gly- 115 
col, propylene gLycol, trimethylene glycol, gly- 
cerol, pentaerythritol, erythritol, sorbitol, man- 
nitol, and the like and aromatic hydroxy com- 
pounds such as alkylated mono- and poly- 
hydric phenols and naphthols e.g., cresols, 120 
heptylphenols, dodecylphenols, dioctylphenols, 
triheptylphenols, resorcinol and pyrogallol. 

Polyoxyalkylene polyol demulsifiers which 
have two to three hydroxoyi groups and mole- 
cules comprising hydrophobic portions com- 125 
prising 
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groups where R' is lower alkyl of up to three 
carbon atoms and hydrophylic portions com- 
prising — CH 2 CH 2 0 — groups are particularly 
5 preferred as reactant (B). Such polyols can be 
prepared by first reacting a compound of 
the formula R-— (OH)m where m is 2—3 with 
a terminal alkylene oxide of the formula 

R' — CH— CH* 

\ / 
O 

10 and then reacting that product with ethylene 
oxide. R-(-OH)m can be, for example, TMP 
(trimethylolpropane), TME (trimethylol- 
ethane), ethylene glycol, trimethylene glycol, 
tetramethylene glycol, tri - (ft - hydroxy- 

15 propyl) - amine, 1,4 - (2 - hydroxyethylV 
cyclohexane, N^N^' - tetrakis - (2- 
hydroxypropyl)emylene diamine, N,N,N',N'- 
tetrakis - (2 - hydroxyethyl) - ethylene di- 
amine, naphthol, alkylated naphthol, resor- 

20 cinol, or one of the other illustrative examples 
mentioned hereinbefore. 



The polyoxyalkylene alcohol demulsifiers 
preferably have an average molecular weight 
of from 1000 to 10,000, more preferably from 
2000 to 7000. The ethyleneoxy groups (i.e., 25 
— CH 2 CH 2 0 — ) normally will comprise from 
5% to 40% of the total average molecular 
weight. Those polyoxyalkylene polyols where 
the ethyleneoxy groups comprise from 10% 
to 30% of the total average molecular weight 30 
are especially useful as reactant (B). Polyoxy- 
alkylene polyols having an average molecular 
weight of from 2500 to 6000 where approxi- 
mately 10%— 20% by weight of the mole- 
•cule is attributable ethyleneoxy groups result 35 
in the formation of esters having particularly 
improved properties. The ester and ether 
derivatives of these polyols are also useful as 
reactant (B), provided such derivatives have at 
least one free hydroxyl group. 49 

Representative of such polyoxyalkylene 
polyols are the liquid polyols available from 
Wyandotte Chemicals Corporation under the 
name PLURONIC Polyols and other similar 
polyols. These PLURONIC Polyols corre- 45 
spond to the Formula I: 



HO-(CH 2 CH 2 0) x (CHCH 2 0) y (CH £ CH 3 0) 2 -H Formula L 



I 

CH 3 

wherein x, y, and z are integers greater than 
Crt L 5 ^^ *e CH 2 CH 2 0 groups comprise 
50 from 10% to 15% by weight of the total 
molecular weight of die glycol, the average 
molecule weight of said polyols being from 
about 2500 to about 4500. This type of polyol 
can be prepared- by reacting propylene glycol 
55 with propylene oxide and then with ethylene 
oxide. 



Another group of polyoxyalkylene alcohol 
demulsifiers illustrative of the preferred class 
discussed above are the commercially avail- 
able liquid TETRONIC polyols sold by Wyan- 60 
dotte Chemicals Corporation. These polyols 
are represented by the general formula: 



■W vJxT o Vjxl 2 N 



*c S^ffiS 6 s are described in U.S. patent No. 
ZlI- which ls ^ressty incorporated 
herein by reference. Those polyols correspond- 
ing to the above formula having an average 
molecular weight of up to about 10,000 wherein 
the ethyleneoxy groups contribute to the total 

70 molecular weight in the percentage ranges dis- 
cussed above are preferred. A specific example 
would be such a polyol having an average 
molecular weight of about 8000 wherein the 
ethyleneoxy groups account for 7.5% 12°/ 

75 by weight of the total molecular weight Such 
polyols can be prepared by reacting an alkylene 
diamine such as ethylene diamine, propylene 
diamine and hexamethylene diamine with 
propylene oxide until the desired weight of 

80 the hydrophobic portion is reached. Then the 
resulting product is reacted with ethylene 
oxide to add the desired number of hydro- 
phylic units to the molecules. 



Another commercially available polyoxy- 
alkylene polyol falling within this preferred 
group is Dow Polyglycol 112—2, a triol having 
an average molecular weight of about 400O— 85 
5000 prepared from propylene oxides and 
ethylene oxides, the ethyleneoxy groups com- 
prising about 18% by weight of the triol. Such 
tools can be prepared by first reacting gly- 
cerol, TME, TMP, etc., with propylene oxide 90 
to form a hydroprobic base and reacting that 
base with ethylene oxide to add hydrophylic 
portions. r J 

Reactant (C) is at least one member selected 
from the class consisting of polyhydric 95 
alcohols, amines, and basically reacting Group 
Ila metal compounds. Thus (C) can be a 
single .polyhydric alcohol, a mixture of poly- 
hydric alcohols, a combination of a single 
polyhydric alcohol and a single basically re- 100 
acting metal compound^ a single amine or a 
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mixture of various amines, a combination of 
a mixture of polyhydric alcohols and a mix- 
ture of ethylene polyamines, a combination 
of a single type of amine and a single basic- 

5 ally reacting metal compound, a mixture of 
various Group Ha basically reacting metal 
compounds and the like. Preferably, reactant 
(Q *is a polyhydric alcohoL 
The polyhydric alcohols useful as reactant 

10 (C) generally have from two to ten hydroxyl 
groups and up to twenty aliphatic carbon 
atoms. They are quite diverse in structure 
and chemical composition. Typical polyhydric 
alcohols are alkylene glycols such as ethylene 

15 glycol, propylene glycol, trimethylene glycol, 
butylene glycol, and polyglycols such as di- 
ethylene glycol, methylene glycol, terra- 
ethylene glycol, dipropylene glycol, tripropyl- 
ene glycol, dibutylene glycol, tributylene glycol, 

20 and other alkylene glycols and polyalkylene 
glycols in which the alkylene radical con- 
tains from 2 to 8 carbon atoms. Other useful 
polyhydric alcohols include glycerol, mono- 
methyl ether of glycerol, pentaeryltiiritol, 9,10- 

25 dihydroxystearic acid, the ethyl ester of 9,10- 
dihydroxystearic acid, 3-chloro-l,2-propane- 
diol, 1^2-butanediol, 1,4-butanediol, 2,3- 
hexanediol, 2,3-hexanediol, pinacol, erythritol, 
arabitol, sorbitol, mannitol, 1,2-cyclohexane- 

30 diol, 1,4-cyclohexanediol, 1,4 - (2 - hydroxy- 
ethyl) - cyclohexane, 1,4 - dihydroxy - 2- 
nitro - butane, 1,4 - di(2 - hydroxyethyl)- 
benzene, dipentaerythrxtol/ copolymers of allyl 
alcohol and styrene, the carbohydrates such 

35 as glucose, arabitose, ramnose, mannose, and 
galactose, amino alcohols such as di(2- 
hydroxyethyl)amine, tri - (3 - hydroxypropyl)- 
amine, N,N' - di(hydroxyethyl)ediylenedi- 
amine, N,N - di - (2 - hydroxylethyljglycinc 

40 and esters thereof with lower mono- and poly- 
hydric aliphatic alcohols, N,N,N',N' - tetra- 
kis(2 - hydroxyethyl)ethylenediamine, 
NjNjN'^' - tetralds(2 - hydroxypropyl)- 
ethylenediamine; and tie like. 

45 Included within this group of polyhydric 
alcohols are those having at least two free 
hydroxyl groups and at least one hydroxyl 
group which has been esterified with a mono- 
carboxyhc acid having from eight to thirty 

50 carbon atoms such as octanoic acid, oleic acid, 
stearic acid, linoleic acid, dcdecanoic acid, or 
tall oil acid. Examples of such partially esteri- 
fled polyhydric alcohols are the mono-oleate 
of sorbitol, the mono-oleate of glycerol, the 

55 mono-stearate of glycerol, the di-stearate of 
sorbitol, and the di-dodecanoate of erydmtol. 

A preferred class of alcohols are the poly- 
hydric aliphatic alcohols containing up to ten 
carbon atoms. This class of alcohols includes 

60 glycerol, erythritol, pentaeiythritcl, glyconic 
acid, glyceraldehyde, glucose, arabinose, 1,7- 
heptanediol, 2,4-heptanedio3, 1,2,3-hexanetriol, 
1,2,4-hexanetriol, 1,2,5-hexanetrioI, 2,3,4- 
hexanetriol, 1,2,3-butanetriol, 1,2,4-butane- 

65 triol, quinic acid, 2,2,6,6 - tetrakis - (hydroxy- 



methyl)cyclohexanol, 1,10-decanediol, digita- 
lose, and tlie like. The polyhydric aliphatic 
alcohols containing at least tliree hydroxyl 
groups and up to ten carbon atoms are par- 
ticularly preferred. t 70 

An especially preferred class of polyhydric 
alcohols are the polyhydric alkanols contain- 
ing three to ten, especially three to six carbon 
atoms and having at least three hydroxyl 
groups. Such alcohols are exemplified by gly- 7d 
cerol, ^-hydroxymethyl - 2 - methyl - 1,3- 
propsnediol (i.e., trimethylolethane or TME , 
2 - hydroxymethyl - 2 - ethyl - 1 ; 3 - propane- 
diol (i.e., trimetliylolpropane or TMP), 1,2,4- 
butanetriol, 1,2,6 - hexanetrio!, 1,2,3 - p^ntnne- 80 
triol, 1,2,3 - hexanetriol, 1,2,4 - hexanetricl, 
1,2,5 - hexanetricl, 2,3,4 - hexanetriol, man- 
nitol, pentacrythritol, sorbitol, and mixtures 
thereof. The most preferred polyhydric 
alkanols are those containing at least four 85 
hydroxy groups. This class is exemplified by 
pentaerytliritol, erythritol, threitol, ribiro!, 
xylitol, arabitol, sorbitol, mannitel, and mix- 
tures of two or more of these alcohols. 

The amines contemplated a? b^ing useful 90 
as reactant (C) are primary or secondary 
amines having a radical having the configur- 
ation — N — H. The two remaining valences 



of the nitrogen atom of the — X — H radical 

preferably are satisfied by hydrogen, amino, 95 
substituted ammo, or an organic radical 
bonded to said nitrogen atom through direct 
carbon-to-nitrogen linkages. These amines in- 
clude ammonia, aliphatic monoamines and 
polyamines, aromatic amines, heterocyclic ^ 
amines, carboeyclic amines, srylene amines, 
alkylene amines, N-hydroxyalkyl-subsrituted 
amines, and the like. Specific amines are 
methylamine, N-methyiethylannne, X-cycia- 
hexyl-aniline, dibutylamme, cydekexy Limine, 105 
aniline, di(p-methylphenyl}aniine, dodecyl- 
amine, ectadecylaiuine, o-plienylene diamine, 
N,N' - di - (n - butji) - p - phenylenc- 
diamine, mcrpholine, pipsrazine, pyroiiidine, 
indole, piperidine, hexahydro - 1,3 ; 5 - iriazinc, HO 
1 - H - 1,2,4 - triazole, melamine, bis - (p- 
aminophenyl)methane, phenylmethylamine, 
cydohexylsmine, pyrrolidine, 3 - amino - 5 : 6- 
diphenyl - 1,2,4 - triazinc, 2 - octadecyl- 
imidazole, 2 - phenyl - 4 - niediyl - imid- 115 
azolidine, oxazolidine, ethanolamine, di- 
edianolamine, 2 - heptyl - oxazolidine, N- 
(2 - h5^droxyethyI)eth\4enedinmine r X,X' - bis- 
(2 - hydroxyemyi>mylenediamme 3 1 - (2- 
liydroxyethyl)piperazine ? mono - hydroxy- 120 
propyl-substitured diethylenetriamine, 1 - (2- 
hydroxypropyl)piperazine, di - (hydroxy- 
propyl) - substituted tetraethylenepentaniine, 
N - (3 - hydro:^ropyl)tetramediylenediamine, 
N - (aminoalkyl)amines such as tris'arnino- 125 
ethyl)amme, and 1 - di r 2 - omincethyl) - di- 
ediylenetriamine. 
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The preferred amines are the alkylenepoly- 
formula 

R" — N-(-alkylene— N-) p -R" 
R" 1" 



amines conforming for the most part to the 



Formula II 

where p is an integer of one to nine and R" inula II where the R" variables are hydro-en 
is hydrogen, alkvl. hvdroxvalkvL fl minn*iwi _ dlc nyuro & en, 



tz • r j — ti . T muia ii wnere 

3 is hydrogen, alkyl, hydroxyalkyl, aminoaikyl, aminoalkyl, or 
or 

R ' / ~N-.(-alkylen&-N-) p / -alkylene R'"_ N-(-aIkylene-- N-V 
; | I 

R'" R'" &», 



where p' is an integer of one to nine pro- 
viding p and p' do not exceed nine, R'" is 
hydrogen, alkyl, hydroxylalkyl, annnoalkyl and 
at least one R" per molecule is hydrogen. 
The alkylene radicals can contain one to seven 
carbon atoms. These alkylene polyamines in- 
clude principally methylenepolyamines, ethyl- 
enepolyamines, butytenepolyamines, propylene- 
polyamines, pentylenepolyamines, hexylene- 
polyamines, heptylenepolyamines, octylene- 
polyamines, other polymethylene amines, the 
cyclic analogs and the higher homologs of 
these amines such as piperazine and amino- 
alkyl-substituted piperazines. The hydroxy- 
alkyl-substituted and aminoalkyl-subsututed 
polyamines include those in which the alkyl 
group is a lower alkyl group, i.e., one having 
no more than seven carbon atoms. Mixtures 
of such alkylenepolyamines may be used as 
reactant (C). Indeed, in view of the fact that 
most commercially available alkylenepoly- 
amines are mixtures, such mixtures will norm- 
ally be employed' when it is desired to use an 
alkylenepolyamine as (C). The most preferred 
amines are the alkylene polyamines of For- 
CH 2 _ , 



where R'" is hydrogen and the alkylene groups 
are ethylene or propylene and mixtures of such 
polyamines. 

Another class of especially suitable amines 
can be described as polyoxyalkylene poly- 
amines. This class of amines can be generically 
represented by the formulae 

H 2 N-alkylene-(-0-alkylene-) r -NH 2 



or 



RI-C-O-alkylene-X-NH,]),., 

where r has a preferred average value of from 
2 to 40, s has a preferred average value of 
from 1 to 12 with the proviso that each 

-(-0-alkyIene-) s - 

group on a given molecule may have a 
different value for s, R is a tri- to hexavalent 
organic radical, usually hydrocarbon radical 
and preferably a saturated aliphatic hydro- 
carbon radical such as 



CH* 



CH— 



CH* 



— CH 2 — C — CHo — 
I 



CH 2 — 



CH 



f - ■ 

CH* — C — CHo— 

I " 
CH 2 ~ 



Es — CH — CH — CH — CH — 6h 2 , 



CH._ , 

CH 3 CH 2 — C^-QH 

I 

CH 2 — 



and the alkylene groups may contain from 
two to eight carbon atoms but normally only 
two to four carbon atoms. Preferably, the 
alkylene groups are ethylene or propylene 
groups or mixtures of these. Such polyoxy- 
alkylene polyamines are commercially avail- 
able. For example Jefferson Chemical Com- 
pany, Inc., sells such polyamines under the 

65 names JEFFAMINE D — 230, D 400 

D— 1000, D— 2000, and T— 403. 

Other suitable amines include ureas, thiov 
ureas, hydrazines, guanidines, amMines, 
amides, thioamides and cyanamides. Specific 
examples illustrating such compounds are: 
hydrazine, phenylhydrazine, N,N"-diphenyl- 
hydrazine, octadecylhydrazine, benzoyl- 
hydrazine, urea, thiourea* N-butylurea, stearyl- 



amide, oleylamide, guanidine, 1,3-diphenyl- 
guanidine, 1,2,3-txibutylguanidine, benz- 
amidine, octadecamidine, N,N'-dimethyl- 
stearamidine, cyanamide, dicyandiamide, 
guanylurea and aminoguanidine. 

Reactant (C) can also be a group Ha basic- 
ally reacting metal compound. Generallv, the 
metal compound will be a d— C? alkbxide, 
an oxide, a hydroxide, a carbonate, a sulfide, 
a hydrosulfide, or amide. Specific examples 
of these basically reacting metal compounds 
include barium oxide, barium hydroxide, 
barium methoxide, calcium ethoxide, strontium 
isopropoxide, calcium hydroxide, magnesium 
oxide, and the Mice. The basically reacting in- 
organic compounds of calcium, barium, and 
magnesium are particularly preferred, especi- 
ally the oxides and hydroxides, because of 
their availability, economy, and usefulness of 
the products thereby obtained. 
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Where reactant (C) is at least one poly- 
hydric alkanol, processes according to the in- 
vention can include the additional step of 
contacting (D) a base selected from the group 

5 consisting of amines, basically reacting Group 
Ha metal compounds, and mixtures thereof 
with said ester-containing composition pro- 
duced by die reaction of (A) with (B) and 
(C), the amount of (D) being such that there 

10 is at least one equivalent of (D) for each 
unreacted equivalent of (A). The basically 
reacting metal compounds and the amines con- 
templated as being useful as reactant (D) are 
the same as those described in the discussion 

15 of reactant (C) hereinabove. However, the 
amines are the preferred bases. The alkylene 
polyamines having from two to three carbon 
atoms in the alkylene groups and from three 
to seven amino nitrogens and mixtures thereof 

20 are especially useful. The polyoxyalkylene 
polyamines described hereinabove are also an 
especially useful class of amines. Mixtures 
of alkylene polyamines and polyoxyalkylene 
rwlyarnines are also very useful as reactant 

25 (D). 

The esterification conditions contemplated 
by the present invention are those conditions 
conventionally employed in the preparation of 
au-boxylic acid esters. Thus, the foregoing 

30 reactants are contacted and heated at a tem- 
perature of from about 50°C up to the de- 
composition temperature of that reactant hav- 
ing the lowest decomposition point, but gener- 
ally at a temperature of at least 100°C up 

35 to 300°C. Reaction temperatures of from 
150°C to 250°C give good results. The dur- 
ation of contact and heating of the various 
reactants will obviously depend on the identity 
of the particular reactant, the reaction tem- 

40 perature, the quantity of reactants, the pre- 
sence of catalysts, and other well known vari- 
ables. For small quantities of reactants con- 
tacted and heated on a laboratory scale, re- 
action time of from 0.1 to twelve hours will 

45 generally be sufficient while commercia^quanti- 
ties of reactants contacted and heated in large 
commercial reactors may require a greater 
period of heating, e.g., up to twenty-four 
hours or more. 

50 The reactions involving the amine or basic- 
ally reacting metal compounds are obviously 
not esterification reactions. When the ester- 
containing compositions are contacted with 
amines or when the acylating agents are re- 

55 acted directly with the polyoxyalkylene alcohol 
demulsifier and an amine, imesterified carboxyl 
groups or equivalent acylating derivatives 
O 

thereof (e.g., — C— G) react with the ammo 
groups to form amine salts, amides, imides, 
60 amidines, and mixtures of two or more of 
these. Similarly, the basically reacting metal 
compound reacts with unreacted carboxyl 
groups to form metal carboxylate groups. 



The esterification conditions include the use 
of conventional esterification catalysts to pro- 65 
mote the esterification reaction. Suitable cata- 
lyst include sulfuric acid, pyridine hydro- 
chloride, hydrocloric acid, benzene sulfonic 
acid, p-toluene sulfonic acid, phosphoric acid, 
and other known esterification catalysts. The 70 
catalyst, if present, is preferably employed in 
amounts of from 0.01% to 5% by weight 
based on the total weight of acylating agent 
and alcohol present. 

The reactants can be contacted in the pre- 75 
sence or absence of liquid diluents. Ordinarily, 
the presence of a diluent facilitates mixing, 
temperature control, and handling of the re- 
action mixture. Suitable diluents include the 
aliphatic, cycloaliphatic, and aromatic hydro- 80 
carbons and the corresponding chlorinated 
hydrocarbons such as benzene, toluene, xylene, 
chlorobenzene, hexane, heptane, cyclohexane, 
or mixtures of these. Mineral oils are very 
good diluents, particularly if the composition 85 
produced by the reaction is one that is later 
to be employed in a mineral lubricating oil 
composition. Other inert organic diluents can 
also be employed such as ethers, sulfoxides, 
sulfones, and the like. Where the reactant is 90 
itself a liquid at the reaction temperature, it 
also functions as a diluent and it is some- 
times convenient to employ an excess amount 
of a reactant to serve this purpose. 

As the conditions ordinarily employed for 95 
preparing carboxylic acid esters of alcohols 
are well known, no further detailed descrip- 
tion of these conventional esterification condi- 
tions is necessary. For example, a detailed 
discussion and illustration of esterification 100 
conditions suitable for the process of the pre- 
sent invention is found in U.S. patent 
3,481,022. 

For purposes of describing the present in- 
vention, the number of equivalents contained 105 
in a carboxylic acid acylating agent, (A) 
depends upon the number of carboxyl groups 
present or equivalent acylating functional 
derivatives thereof such as 



110 



— C— OOH,CH 3 , 

and the like. Therefore, a polyisobutenyl- 
substituted succinic anhydride has two equiva- 
lents per mole; a polypropylene-substituted 
acrylic acid has one equivalent per mole; 115 
and a polyisoburylene containing an average 
of two succinic acid groups per molecule has 
four equivalents per mole. The number of 
equivalents of alcohols, that is, reactant (B) 
or the polyhydric alcohol reactants encom- 120 
passed by (C) is determined by the number 
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of hydroxyl groups present in the molecule. 
For example, a polyoxyaikylene alcohol 
demulsifier having one hydroxy group per 
molecule has one equivalent per average 

5 molecular weight thereof ; a polyoxyalkylene- 
diol demulsifier, two; a polyoxyalkylenetriol 
demulsifier, three, Pmteerythritol, and 
erythritol each have four equivalents per mole 
while glycerol, TME, and TMP each have 

10 three equivalents per mole. The number of 
equivalents of an amine depends upon the 
number of — N — H groups present therein. 

Thus, an ethylene polyamine having an average 
composition corresponding to that of tetra- 

15 ethylenepentamine has five equivalents per 
mole; chethylenetriamine, three; penta- 
e&ylenehexamine, six; 1 - (aminoalkyl)- 
piperazine, two. Obviously, Group Ha basic- 
ally reacting metal compounds contain two 

20 equivalents per mole. Thus, barium hydroxide, 
barium oxide, barium ethoxide, and the like 
each contain two equivalents per mole. Where 
a mixture of different reactants is used for 
(Q, or (D), the number of equiva- 

25 lents contained in a given amount of reactant 
will depend upon the specific components of 
the mixture and the amounts of each pre- 
sent. 

According to the invention, at least one 

30 carboxylic acid acylating agent having an 
average of at least thirty aliphatic carbon 
atoms per molecule exclusive of carboxyl 
carbon atoms is reacted under esterification 
conditions with at least one polyoxyaikylene 

35 alcohol demulsifier for aqueous emulsions in 
amounts such that there is at least 0.001 
equivalent of demulsifier for each equivalent 
of acylating agent employed. From a con- 
sideration of the stoichiometry involved in the 

40 reaction of the carboxylic acid acylating agent 
and an alcohol, there is theoretically no need 
to employ more than one mole of demulsifier 
for each equivalent of acylating agent although 
even greater amounts of demulsifier can be 

« employed, for example, up to two or three 
moles per equivalent, particularly if the 
demulsifier is to function as a diluent or if 
an excess of a demulsifier is desired to pro- 
mote an increase in the rate and quantity 
of ester produced. 

However, it has been found mat the desired 
improvements in lubricants and fuels provided 
by the present invention, can be achieved if 
sufficient ester of polyoxyaikylene alcohol 

^ demulsifier is incorporated into the lubricant 
or fuels so that from about 0.00005% to 
about 5% by weight of the total weight of 
the final lubricant or fuel composition is 
attributable to the polyoxyaikylene alcohol 

00 demulsifier moiety of the ester. Preferably, 
the polyoxyaikylene alcohol demulsifier moiety 
wall account for from 0.0001% to 1 0°/ by 
weight of the total weight of the final lubricant 



or fuel. Thus, if one completely esterifies the 
acylating agent with polyoxyaikylene alcohol 65 
demulsifier, only a small amount of such an 
ester is needed to provide the desired con- 
centration of the demulsifier moiety in the 
final lubricant or fuel. 

Some of the esters of the polyoxyaikylene 70 
alcohol demulsifiers are not infinitely soluble 
in lubricating oils and fuels. Due to the small 
amounts of ester required as indicated above, 
solubility is no real problem. However, if the 
acylating agent is completely or substantially 75 
completely esterified, the resulting ester-con- 
taming composition may not be completely 
soluble in a lubricating oil or normally liquid 
fuel at high concentrations. Therefore, in- 
corporating such an ester-containing composi- 80 
pon into a lubricant or fuel may require mix- 
ing the composition with a large volume of a 
given lubricant or fuel to dissolve or stably 
disperse it. Due to such solubility consider- 
ations, the number of equivalents of demulsi- 85 
tier for each equivalent of acylating agent 
desirably will not exceed 0.5 and usually will 
not exceed 0.25. Preferably, for most uses in 
lubricants and fuels, the number of equiva- 
lents of demulsifier for each equivalent of 90 
acylating agent will not exceed 0.1. The 
remaining unreacted acylating agent in the 
ester-containing composition thus produced 
runctions as a peptizing agent and helps 
solubihze or stably disperse the ester pro- 95 
duct. Moreover, when the unreacted acid 
groups of the acylating agent are the carboxyl 
groups per se, the corresponding anhydrides, 
or Cr-Cj alkyl esters (e.g., carbomethoxy 
and carboethoxy), the acylating agent also 100 
serves as a dispersant or detergent. See, for 

^i5i patents>3W14;3 ^ 354 > 

According to a more preferred aspect of 
tms invention, the ester-containing composition 105 
resulting from the reaction of the acylating 
agent with the polyoxyaikylene alcohol demul- 
sifier is itself contacted with at 'least one 
member selected from the class consisting 
of polyhydric alcohols, amines, and basically 110 
reacting Group Ha metal compounds or mix- 
tures thereof under esterification conditions 
as defined above. The amount of polyhydric 
alcohol, amine, metal compound or mixture 
of two or more of these is such that there 115 
is preferably at least 0.01 equivalent thereof 
for each equivalent of acylating agent initially 
employed in the reaction with the emulsifier. 
Where the acylating agent has been reacted 
with the demulsifier in amounts such that 120 
there is at least about one equivalent of 
demulsifier for each equivalent of acylating 
agent, this small quantity of polyhydric 
alcohol, amine, metal compound, or mixture 
thereof is sufficient to react with minor 125 
amounts of non-esterified carboxyl groups 
which may be present. H 

As mentioned above, however, the maxi- 
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mum amount of demulsifier generally em- 
ployed in the reaction with the acylating agent 
is such that there os not more than about 
0.5, desirably not more than 0.25, equivalent 

5 of demulsifier for each equivalent of acylat- 
ing agent It has been found that a better 
product generally results if a combination 
of demulsifier and the polyhydric alcohol, 
amine, metal compound or mixture thereof 

10 is used which furnishes at least about 0.5 
equivalent of the combination for each equiva- 
lent of acylating agent For most uses in 
lubricants and fuels, it is desirable that the 
ester-containing compositions of this inven- 

15 tion be substantially free from unreached 
carboxyl groups or their functional equiva- 
lents. Thus, die combination preferably will 
provide at least one equivalent for each equi- 
valent of acylating agant Of course, excess 

20 polyhydric alcohol, amine, metal compound 
or mixture thereof can be used. For example, 
if 0.1 equivalent of demulsifier is reacted 
with each equivalent of acylating^ agent to 
produce an ester-containing composition, then 

25 one to ten or more equivalents of polyhydric 
alcohol, amine, metal compound, or mixture 
thereof may ba contacted with the ester-con- 
taining composition. However, from the view- 
point of the stoichiometry involved, there is 

30 usually no benefit in providing more than 
one mole of the polyhydric alcohol, amine, 
cr metal compound or mixture thereof for 
each equivalent of acylating agent although 
larger excesses may serve other purposes as 

35 mentioned above. Preferably, there will be at 
least 0.1 equivalent of polyhydric alcohol, 
amine, metal compound or mixture thereof 
for each equivalent of non-esterified acid 
group in the ester-containing composition re- 

40 suiting from the reaction of the acylating 
agent and the demulsifier. 

In another preferred aspect of the invention, 
the csrboxylic acid acylating agent is reacted 
simultaneously with both the demulsifier and 

45 at least one other reactant of the group selected 
from polyhydric alcohols, amines, Group Ha 
basically reacting metal compounds, or mix- 
tures of these although the acylating agent 
can first be reacted with said other reactant 

50 and that product tfien reacted with the 
demulsifier. According to this aspect of the 
invention, there is at least a 0.001 equivalent 
of demulsifier and at least 0.01 equivalent 
of said other reactant for each equivalent of 

55 acylating agent. As before, the total amount 
of demulsifier employed generally will not 
exceed 0.5, usually 0.25, equivalents per equi- 
valent of acylating agent For better results 
in most lubricant and fuel applications, there 

60 will not be more than 0.1 equivalent of demul- 
sifier for each equivalent of acylating agent. 
Again, the combination of demulsifier and 
said other reactant generally should provide a 
total of at least 0.5 equivalent for each equi- 

65 valent of acylating agent. A preferred mini- 



mum amount for said other reactant is that 
amount which provides at least 0.1 equivalent 
thereof for each equivalent of acylating agent 
initially employed. 

In a very useful embodiment of this most 70 
preferred aspect, a polycarboxyiic acid acylat- 
ing agent having an average of at least fifty 
aliphatic carbon atoms per molecule exclusive 
of carboxyl carbon atoms is reacted under 
esterification conditions with at least one poly- 75 
oxyalkylene alcohol demulsifier and at least 
one polyhydric alkanol, particularly alkanols 
having at least three alcoholic hydrcxyl 
groups and up to ten aliphatic carbon atoms, 
in amounts such that the ratio of the equiva- 80 
lents of acylating agent to demulsifier to 
polyhydric alkanol is represented by the ratio 
1 : b: c where b^O.OOl; c^0.2, and b+c^0.5. 
Best results appear to be obtained when re- 
actants are brought together and reacted 85 
simultaneously but it is contemplated that 
the polyhydric alkanol can first be reacted 
with the acylating agent and the product of 
that first reaction then contacted with the 
demulsifier reactant. It is particularly desir- 90 
able that the acylating agent be a substituted 
dicarboxylic acid acylating agent in which the 
substituents are derived from 1-olefin palmers 
and halogenated 1-olefin polymers where the 
substituents have an average molecular weight 95 
of from 700 to 5000; the polyoxyalkylene 
alcohol demulsifier includes hydrophobic por- 
tions comprising 

— CIICHoO— 

i 

t 

R' 

where R' is alkyl of up to three carbon 100 
atoms and hydrophyte portions comprising 
— CH-CH^O — groups; the polyhydric 
alkanol contains at least three alcoholic 
hydroxyl groups and up to ten carbon atoms; 
b has a value of from 0.004 to 0.1; and c 105 
has a value of from 0.5 to 6. 

Within this more preferred aspect of the 
invention, the most preferred aspect is the 
one involving the simultaneous reaction of 
at least one substituted succinic acid of 110 
anhydride having constituents derived from 
ethylenepropylene copolymers, polypropylene, 
polybutylene, chlorinated ethylenepropylene 
copolymers, chlorinated propylene, and chlor- 
inated polybutylene, under esterification con- 115 
ditions widi at least one polyoxyalkylene 
polyol having two to three hydroxyl groups 
and consisting essentially of hydrophobic por- 
tions comprising 

— CHCH.O— 120 

CH 3 

groups and hydrophylic portions comprising 
— CH 2 CH;.0— groups, and at least one poly- 
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hydric alkanol containing three to six 
hydroxy! groups and up to six aliphatic car- 
bon atoms where b has a value of from 
0.005 to 0.5 and c has a value of at least 
5 0.75. 

In another variation of the preferred aspect 
of this invention, the ester-containing com- 
position produced by reacting the acylating 
agent, the polyoxyalkylene alcohol, and the 
10 polyhydric alkanol under esterification condi- 
tions as defined above is subsequently con- 
tacted with a base, that is, Reactant D, 
selected from the group consisting of amines, 
basically reacting Group Ha metal compounds, 

15 and mixtures thereof. The amount of base 
should be such that there is at least about 
one equivalent thereof for each unesterified 
acid group of the acylating agent, i.e., a 
carboxyl group or acylating functional deriva- 

20 tive thereof. Preferably, the base will be 
an alkylenepolyamine of -the type described 
hereinbefore, preferably an ethylene polyamine 
having an average of three to seven amino 
nitrogens. Again, based on stoichiometric con- 

25 siderations, there ordinarily is no advantage 
in contacting the ester-containing composition 
with more than about one mole of the base 
for each equivalent of unesterified acidic groups 
in the acylating agent. 

30 As is apparent to those skilled in the art 
from the foregoing discussion, the above de- 
scriptions of the various aspects of the pro- 
cesses of this invention set forth the total 
amounts of the various reactants to be em- 

35 ployed in the processes. It is not required 
that all of the indicated amounts enter into 
the reaction. In fact, in those cases where 
there are obvious stoichiometric excesses, it 
is impossible for all of the reactants to under- 

40 go the reaction. As explained above, any un- 
reached acylating agent actually serves a use- 
ful function in the resulting ester-containing 
compositions and, accordingly, in no way 
interferes with the use of the products as 

45 lubricant and fuel additives. Other unreacted 
materials generally can remain in the product 
without any undue adverse effect on the use 
of the ester-containing compositions as lubri- 
cant and fuel additives provided they are 

50 soluble in the lubricants and fuels. Insoluble 
reactants can be removed by conventional 
techniques such as distillation, decantation, 
filtration, centrifugation, and the like. It is 
also apparent that those skilled in the art 

55 may desired to apply conventional processing 
techniques to the reactants during or between 
the various steps of the reactions. For ex- 
ample, super atmospheric pressure may be 
employed in order to expedite the reaction 

60 or to increase the yield. Similarly, sub- 
atmospheric conditions may be used when 
stripping out volatile unreacted reactants. It 
may be desirable to decrease or increase the 
amount of diluent during the various steps 

65 in the process. Inert atmospheres may be 



employed. Likewise, an inert gaseous purge 
may be employed during the reaction or there- 
after to assist in the removal of water from 
the reaction mixture. Nitrogen gas can be 
blown through the reaction mass during and/ 70 
or after the reaction if it is desired to use 
such a purge. It is also contemplated that 
the reactions can be conducted under reflux 
conditions and that mechanical agitation will 
be applied to the reaction mixture in order 75 
to expedite the reaction. However, these and 
other expedients are well known in the art 
and do not require a detailed discussion 
herein. 

The reaction products produced according 80 
to the processes contemplated by this inven- 
tion as described hereinabove and illustrated 
hereinafter are complex ester-containing com- 
positions. Thus, the product can contain esters 
and unreacted acylating agent; esters, un- 85 
reacted acylating agent, and metal salts; ester, 
metal salt, and acylated amines such as amides, 
imides; esters and acylated amines; and the 
like. For that reason, it is not possible to 
describe the ester-containing compositions of 90 
the present invention other than in terms of 
the process by which they are produced. 

It is not understood how the demulsifier 
moiety provides the improvement found in 
the compositions of this invention. It is 95 
theorized that as water forms in the lubricant 
or fuel such as by condensation, the water 
slowly hydrolyzes the esterified demulsifier so 
as to release demulsifier as the need for it 
comes in to being. This provides a sort of 100 
prolonged, controlled release of demulsifier 
into the lubricant or fuel and results in im- 
proved aqueous emulsion resistance. The man- 
ner in which the dispersancy properties, the 
rust properties, and/or the varnish reduction 105 
properties of the products is improved is not 
understood. It is clear, however, that incor- 
porating the emulsifier into the fuel or lubri- 
cant in the form of its ester gives superior 
performance over the simple addition of the 110 
demurer per se to the lubricant or fuel, 
furthermore, more of the demulsifier can be 
dissolved or stably dispersed in the lubricant 
or fuel through the incorporation of an ester 
of die demulsifier relative to the amounts 115 
of the free demulsifier which can be dissolved 
or dispersed in the lubricant or fuel. 

The following examples further illustrate 
the processes and ester-containing compositions 
of the present invention. Unless otherwise in- 120 
cheated, all percentages and parts represent 
percent by weight and parts by weight, re- 
spectively. 3 * ' 

Example 1 

(a) A high molecular weight carboxylic acid io<5 
acylating agent is prepared by heating an 
equimolar amount of a chlorinated polW 
butylene having an average molecular weight 
or ZiW and a chlorine content of about 4.7°/ 
with methacrylic acid at about 190°— 210°C 130 
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for about 15 hours. Subsequently, one equiva- 
lent of the acid is reacted with one equiva- 
lent of a polyoxyalkylene triol demulsifier 
having an average molecular weight of about 

5 4800 prepared by first reacting propylene oxide 
with glycerol and thereafter reacting that pro- 
duct with ethylene oxide to produce a pro- 
duct where — CH 2 CH 2 0— groups make up 
about 18% by weight of the demulsifiers aver- 

10 age molecular weight in the presence of a lew 
viscosity mineral oil diluent for about ten 
hours at a temperature of about 190° — 205°C. 
and subsequently filtered. The filtrate is the 
desired ester-containing composition in an oil 

15 diluent. 

(b) Part (a) is repeated using an equivalent 
ratio of acylating agent to triol of about 
1:0.1. 

Example 2 

20 A high molecular weight monccarboxylic 
acid acylating agent is prepared according to 
the general procedure of Example 1 (a) by 
reacting equal molar amounts of chlorinated 
polyisobutylene having an average molecular 

25 weight of about 1000 with acrylic acid. This 
acylating agent is then reacted with the triol 
of Example 1 (a) and TME simultaneously 
in the presence of a low viscosity mineral oil 
diluent in an equivalent ratio of about 

30 i : 0.01 : 1.5 by heating these reactants at about 
200°— 210°C. for about 12 hours. The re- 
action mass is then filtered, the filtrate being 
an oil solution of the desired product. 

Example 3 

35 (a) A mixture of 108 parts of a polyiso- 
butenyl-substituted succinic acid anhydride 
having an equivalent weight of about 540 
(prepared by reacting chlorinated polyiso- 
butylene characterized by an average molecular 

40 weight of about 1 : 050 and a chlorine content 
of 4.3% with an equal molar quantity of 
maleic anhydride), 480 parts of the triol 
of Example 1(a) (e.g., an equivalent ratio 
of acylating agent to triol of about 1 : 1.5) 

45 and 380 parts of mineral oil is heated for 
about 8.3 hours at 200°— 205°C. while blow- 
ing nitrogen gas through the mixture to assist 
in water removal. On standing, the reaction 
product separates into two liquid layers illus- 

50 trating the point made above to the effect 
that some of the ester-containing compositions 
contemplated by the present invention are not 
instantly soluble in lubricating oils and fuels. 
However, this ester-containing product can be 

55 dissolved or stably dispersed in larger volumes 
of lubricating oils or fuels as explained herein- 
before. Nevertheless, it is clearly more con- 
venient to control the ratio of reactants so 
that the ester of polyoxyalkylene alcohol 

50 demulsifier present in the ester-containing 
composition produced in the reaction is an 
amount which will remain stably dispersed or 
dissolved in the other components of the 
reaction mass. The presence of ashless dis- 



persants of the general type disclosed in U.S. 65 
patents 3,172,892 and 3,219,666 assist in 
solubilizing or stably dispersing the esters of 
the demulsifiers of this invention. The acylated 
nitrogen compositions of those patents pre- 
pared by reacting a substituted succinic acid 70 
or anhydride, such as an olefin polymer-sub- 
stituted succinic acid or anhydride, with an 
alkylene pclyamine are especially useful. Such 
ashless dispersants can be beneficially em- 
ployed in the preparation cf the ester-con- 75 
taining compositions of this invention in 
amounts comprising from about 0.1% to about 
20% by weight of the total reaction mass to 
promote solubility of dispersion of those com- 
positions characterized by solubility problems. 80 
Obviously, the ashless dispersant when em- 
ployed for this purpose can remain in the 
product to continue this function and to per- 
form its usual function in the lubricant or 
fuel. 85 
(b) The general procedure of (a) was re- 
peated except that the acylating agent was 
simultaneously reacted with the triol and TMP 
in an equivalent ratio of about 1 : 0.03 : 2. 

Example 4 90 
Following the general procedure of Example 
3(a), the acylating agent of that example is 
reacted with a polyoxyalkylene diol demulsifier 
having an average molecular weight of about 
3S00 and consisting essentially of a hydro- 95 
phobic base of 

— .CHCH 2 0— 

I 

CH- 

units with hydrophylic terminal portions of 
— CH^CH^O — units, the latter comprising 
approximately 10% by weight of the demulsi- 100 
ficr, in an equivalent ratio of about 1 : 0.01. 

Example 5 

A mixture consisting of 1S69 parts (3.5 
equivalents) of a polyisobutenyl-substituted 
succinic acid anhydride as described in Ex- 105 
ample 3(a), 236 parts (6.95 equivalents) of 
pentaerythritol, 59 parts (0.04 equivalent) of 
the triol of Example 1(a) and 700 pans of 
low viscosity diluent oil are heated at 190° — 
200°C. for 11 hours during which time nitro- 110 
gen gas is bubbled through die mixture. Sub- 
sequently, 700 parrs of oil is added and the 
resulting mass filtered. The filtrate is a 40% 
oil solution of the desired ester-containing 
composition. 115 

Example 6 

A reaction mixture consisting of 1780 parts 
(1.65 equivalents) of the acylating agent of 
Example 3(a), 220 parts of pentaerythritol 
(6.47 equivalents) 220 parts (0.14 equivalent) 120 
of the triol of Example 1(a) and 770 parts 
of low viscosity diluent oil is heated for 11 
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hows at 190°— 200°C. with nitrogen blowing. 
Thereafter, 760 parts of diluent oil is added 
and the resulting mass filtered. The filtrate 
is a 40% oil solution of the desired ester- 
5 containing composition. 

Example 7. 
A mixture of 1869 parts of a polyisobutenyl- 
substituted succinic anhydride as described 
in Example 3(a) and 67 parts of diluent oil 

10 are heated to 90°C. while blowing nitrogen 
gas through the mass. Then a mixture of 132 
parts of a polyethylenepolyamine mixture 
haying an average composition corresponding 
to that of tetraethylene pentamine and char- 

15 acterized by a nitrogen content of about 
36.9% and an equivalent weight of about 
38 and 33 parts of a triol as described in 
Example 1(a) is added to the preheated oil 
and acylating agent over a period of about 

20 0.5 hours. An exothermic reaction takes place 
causing the temperature to rise to about 120°C. 
Thereafter the mixture is heated to 170°C. 
and maintained at that temperature for about 
4.5 hours. Additional oil (666 parts) is added 

25 and the product filtered. The filtrate is an 
oil solution of a desired ester-containing com- 
position. 

Example 8. 
A mixture of 1000 parts of a polyiso- 

30 butylene having a molecular weight of about 
1000 and 98 parts of maleic anhydride are 
heated at a temperature of about 200° to 
210°C. in an inert atmosphere for a period 
of about 24 hours. The reaction mixture is 

35 then cooled to about 65°C. and approximately 
500 parts of hexane are added and the mass 
filtered. Then the hexane removed from the 
filtrate by stripping to a temperature of 
175°C. at a pressure of 10 millimeters (Hg). 

40 The polyisobutenyl - substituted succinic 
anhydride thus prepared is then reacted with 
a polyethylenepolyamine mixture as described 
in Example 7 while mamtaining a tempera- 
ture of about 200°— 210°C. in an equivalent 

45 ratio of about 1:0.7. Thereafter, a sufficient 
amount of the polyoxyalkylene diol described 
in Example 4 is added to the reaction mass 
to provide one equivalent of diol for each 
equivalent of unreacted acid group remain- 

50 ing in the polyisobutenyl-substituted succinic 
anhydride and the mixture is again heated 
at a temperature of about 200°— 210°C. for 
approximately 10 hours. Diluent oil is added 
and the resulting mass filtered, the filtrate 

55 being an oil-solution of the desired ester- 
containing composition. 

Example 9 

(a) ^ A mixture comprising 1885 parts (3.64 
equivalents) of the acylating agent described 
60 in Example 3(a), 248 parts (7.28 equivalents) 
of pentaerythritol, and 64 parts (0.03 equiva- 
lent) of the jrolyoxyalkylene diol described in 
Example 4 are heated from room temperature 



to 200°G over a one hour period while blow- 
ing the mass with nitrogen gas. The mass is 65 
then maintained at a temperature of about 
200°— 210°C for an additional period of 
about 8 hours while continuing the nitrogen 
blowing. 

(b) To the ester-containing composition pro- 70 
duced amjrding to (a) above, there is added 
over a 0.3 hour period' (while maintaining 
a temperature of 200°— 210°C. and nitrogen 
blowing) 39 parts (0.95 equivalent) of a poly- 
ethylenepolyamine mixture having an equiva- 75 
lent weight of about 41.2. The resulting mass 
is then maintained at a temperature of about 
206°- r 210°C. for 2 hours during which time 
the nitrogen blowing is continued. Subse- 
quently, 1800 parts of low viscosity mineral 80 
oil is added as a diluent and the resulting 

mass filtered at a temperature of about 110° 

130°C. The filtrate is a 45% oil solution 
of the desired ester-containing composition. 

Example 10 85 

(a) Another ester-containing composition of 
the type contemplated by the present inven- 
tion is prepared by heating a mixture of 3215 
parts (6.2 equivalents) of a polyisobutenyl- 
substituted succinic anhydride as described in 90 
Example 3(a), 422 parts (12.4 equivalents) 

of pentaerytruitol, 55 parts (0.029 equivalent) 
of the polyoxyalkylene diol described in Ex- 
ample 4, and 55 parts (.034 equivalent) of the 
triol of Example 1(a) to a temperature of about 95 
200°— 210°C. with nitrogen blowing for 
about 6 hours. The resulting reaction mixture 
is an ester-containing composition of the type 
contemplated by the present invention. 

(b) Subsequently, 67 parts (1.63 equivalents) 100 
of a polyethylenepolyamine mixture having an 
equivalent weight of about 41.2 is added to 

the composition produced according to (a) 
over a 0.6 hour period while maintaining a 
temperature of about 200°— 210°C. with 105 
nitrogen blowing. The resulting mass is then 
heated an additional 2 hours at a temperature 
of about 207°— 215°C. with continued nitro- 
gen blowing and subsequently 2950 parts of 
low viscosity mineral diluent oil are added 110 
to the reaction mass. Upon filtration, there 
is produced a 45% oil solution of an ester- 
containing composition of the type contem- 
plated by the present invention. 

Example 11. 115 

(a) A mixture comprising 3204 parts (6.18 
equivalents) of the acylating agent of Example 
3(a) above, 422 parts (12.41 equivalents) of 
pentaerythritol, 109 parts (0.068 equivalent) of 

the triol of Example 1(a) is heated to 200°C. 120 
over a 1.5 hour period with nitrogen blowing 

and thereafter maintained between 200° 

212°C. for 2.75 hours with continued nitro- 
gen blowing. 

(b) Subsequently, there is added to the ester- 125 
containing composition produced according 
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to (a) above, 67 parts (1.61 equivalents) of a 
polyethylenepolyamine mixture having an equi- 
valent weight of about 412. This mass is 
then maintained at a temperature of about 

5 210°— 215°C. for about one hour. Then 3070 
parts of low viscosity mineral diluent oil is 
added to the mass and this material is filtered 
at a temperature of about 120°C. The filtrate 
is a 45% oil solution of an ester-containing 

10 composition of the type contemplated by the 
present invention. 

Example 12. 
Sufficient barium hydroxide is added to the 
ester-containing composition produced accord- 

15 ing to Example 1(b) to provide one equiva- 
lent of barium for each equivalent of acylat- 
ing agent employed in the preparation of the 
ester-containing composition. The mixture is 
heated with stirring for about one hour while 

20 maintaining a temperautre of about 150° — 
160°C. The reaction mass is then filtered, 
the filtrate being an oil solution of another 
ester-containing composition of the type con- 
templated by the present invention. 

25 Example 13 

Following the general procedure of Example 
5, an acylating agent of the type described 
in Example 3(a) is simultaneously reacted with 
penraerythritol, the polyoxyalkylene diol de- 

30 scribed in Example 4, and calcium hydroxide 
in a ratio of equivalent sof 1 : 0.5 : 0.02 : 04. 
Upon filtration, there is produced a filtrate 
which is an oil solution of the desired ester- 
containing composition. 

35 Example 14 

(a) Following the general procedure of Ex- 
ample 9(a), an acylating agent as described 
in Example 3(a), the polyoxyalkylene diol de- 
scribed in Example 4, and sorbitol are simul- 

40 taneously reacted in equivalent ratio of 
1:0.015:3. 

(b) Following the general procedure of Ex- 
ample 9(b), the ester-containing composition 
produced in (a) is contacted with 1-amino- 

45 ethyl piperazine in amounts such that there is 
one equivalent of amine for each equivalent 
of acylating agent employed in the initial pre- 
paration of the ester-containing composition. 

50 Example 15 

(a) Polyisobutylene having an average mole- 
cular weight of 2500 is reacted with maleic 
anhydride in a molar ratio of about 1 : 2 in 
the presence of chlorine gas according to the 

55 procedure described in U.S. patent 3,215,707 
or 3,231,587 to produce a polyisobutylene 
material containing an average of two succinic 
acid anhydride groups per molecule. 
This acylating agent is then reacted with 

60 the polyoxyalkylene triol of Example 1(a) and 
mannitol according to the general procedure 
set forth in Example 11(a) in an equivalent 
ratio of about 1 : 0.05 : 1.5 to produce an ester- 



containing composition of the type contem- 
plated by this invention. 65 

Example 16. 
A tricarboxylic acid is prepared by react- 
ing brominated poly(l-hexene) having an 
average molecular weight of about 2000 and 
a bromine content of 4% by weight with 70 
2 - pentene - 1,3,5 - tricarboxylic acid at 
about 150°C. for 20 hours. Then following 
the general procedure of Example 10(a), three 
equivalents of this acid is simultaneously re- 
acted with one equivalent of propylene glycol, 75 
1.5 equivalents of tris - (/? - hydroxyethyl)- 
amine, and 0.075 equivalent of a polyalkylene 
alcohol prepared under conventional oxyalkyl- 
ation procedures through the reaction of di- 
nonylphenol with propylene oxide and sub- 80 
sequently with ethylene oxide to produce a 
monoalkylphenyl ether of a polyoxyalkylene 
alcohcl having an average molecular weight 
of about 5000 where — CH-CHiO— groups 
comprise about 12%— 15% of their average 85 
molecular weight 

Example 17. 
Following the general procedure of Ex- 
ample 11(a) and (b), another ester-containing 
composition is prepared by replacing the poly- 90 
oxyalkylene triol demulsifier employed there 
with an equivalent amount of another poly- 
oxyalkylene triol demulsifier having an aver- 
age molecular weight of about 2000 prepared 
by reacting under routine oxyalkylation con- 95 
ditions, glycerol with propylene oxide to form 
a hydrophobic base and then reacting this 
base with ethylene oxide in amounts such 
that — CHoCHoO — units comprise about 
9%_12% by weight of the average mole- 100 
cular weight. 

Example 18. 
(a) A polyoxyalkylene terrol demulsifier is 
prepared by reacting under routine oxyalkyl- 
ation conditions N,N,N',N' - tetrakis - (£- 105 
hydroxy)ethylenediamine with propyl- 
ene oxide and then with ethylene oxide to 
produce a material having an average mole- 
cular weight of about 5400, about 11% of 
which is attributable to — CH-CH^O— units. HO 

As used in the present specification and 
claims, the language routine or conventional 
oxyalkylation procedures refers to the general 
procedures used by those skilled in the art 
to react alkylene oxides with materials having 115 
reactive hydrogens suet as phenols, alcohols, 
amines, etc. These conditions usually involve 
contacting the alkylene oxide with the other 
reactive material, usually in the presence of 
an inert diluent, such as those described here- 120 
inbefore, in the desired mole ratio at a tem- 
perature of about 50° — 200°G, usually about 
100° — 150°C. Superatmospheric pressure, e.g., 
ten to thirty p.s.i. are advantageously em- 
ployed. Oxyalkylation are well known and need 125 
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no detailed discussion here; see, for example, 
U.S. patents 3,251,664, 2,792,369, and 
2,792,371 and patents cited therein for a de- 
tailed discussion of such procedures. 
5 (b) The acylating agent as described in Ex- 
ample 15(a) is simultaneously reacted with the 
tetrol of (a), pentaerythritol, and TMP in 
an equivalent ratio of 1 : 0.004 : 0.5 : 5 follow- 
ing the general procedure of Example 10(a). 

10 Example 19. 

(a) Three thousand parts (5.5 equivalents) of 
a polyisobutenyl-substituted succinic acid 
anhydride as described in Example 3 (a), 330 
parts (8 equivalents) of a polyethylene poly- 

15 amine mixture having an equivalent weight 
of about 41.2 and 93 parts of the polyoxy- 
alkylene polyol of Example 4 are reacted by 
adding the anhydride to a mixture of the 
amine and polyol preheated to about 130°C. 

20 and thereafter heating the resulting mixture 
to about 210°C. for about four hours while 
blowing with nitrogen. Then 2121 parts of 
mineral diluent oil are added and the mass is 
filtered at a temperature of about 150°C. The 

25 filtrate is an oil solution of the desired pro- 
duct. 

(b) The general procedure of (a) is followed 
using 3000 parts of the anhydride, 163 parts 
(4 equivalents) of the amine, and 93 parts of 

30 the polyoxyalkylene polyol. After addition of 
2010 parts of mineral diluent oil, the reaction 
mixture is filtered. The filtrate is a 45% 
oil solution of the desired product. 

Example 20 

35 (a) A mixture comprising 1000 parts of the 
polyisobutenyl - substituted succinic acid 
anhydride of Example 3(a), 121 parts of 
pentaerythritol, 31 parts of the polyoxyalkyl- 
ene polyol of Example 4, and 10 parts imid- 

40 azole (catalyst) is heated at about 200°— 
220°G with nitrogen blowing for about 5.5 
hours. Then 937 parts of mineral diluent oil 
is added while maintaining nitrogen blowing. 
The resulting mixture is filtered at 110°— 

45 120°C, the filtrate being a 45% oil solution 
of the desired estex-containing composition. 

(b) Following the general procedure of (a) 
the same reactants (same quantities also) are 
heated at 200— 215°C. for ten hours using 

50 one part imidazole catalyst. 

Example 21 
(a) The general procedure of Example 11(a) 
was repeated substituting a TETRONIC 
polyol having an average molecular weight of 

55 about 7900 for the polyoxyalkylene diol of 
that example in amounts such that the equi- 
valent ratio of acylating agentrpentaerythritol : 
TETRONIC 1501 is about 1:2:0.009. The 
resulting reaction mixture is then treated with 

60 the alkylene rwlyamine mixture of 11(b) fol- 
lowing the general procedure of that example 
using sufficient polyamine to provide an equi- 



valent ratio of acylating agent to polyamine of 
about 1:0.26 based on the total amount of 
acylating agent employed. A 45% oil solu- 65 
tion of the desired product characterized by a 
nitrogen content of 0.33%. 
(b) The general procedure of Example 21(a) 
is repeated but the amount of TETRONIC 
polyol is increased to an amount sufficient to 70 
provide 0.018 equivalents. The final filtrate 
is a 45% oil solution of the desired product 
characterized by a nitrogen content of about 
0.32%. 

Other ester-containing compositions of the 75 
type contemplated by this invention are readily 
prepared by substituting other acylating agents, 
polyoxyalkylene alcohol demulsifiers, poly- 
hydric alcohols, amines, and basically reacting 
Group Ila metal compounds as described 80 
above for all or a portion of the correspond- 
ing reactants utilized in the foregoing illus- 
trative examples. 

The ester-containing compositions of this 
invention normally will be employed in 85 
mineral lubricating oil base lubricant com- 
positions. However, other lubricating oils, 
natural and synthetic, of lubricating viscosity 
can be used as the base oil. The ester-con- 
taining compositions should be employed in 90 
amounts such that the polyoxyalkylene alcohol 
moiety of the esters will constitute at least 
the percentage of the finished lubricant com- 
position specified above. Clearly, the amount 
necessary to provide the indicated amount 95 
of demulsifier additive will depend on the 
specific ester-containing composition employed, 
the other additives, if any, present, etc. Gener- 
ally the ester-containing compositions will be 
employed in amounts constituting about 0.1% 100 
to about 20% or more by weight of the finished 
lubricant, more often, about 1%— 10% by 
weight. 

Natural oils include animal oils and vege- 
table oils (e.g., castor oil, lard oil) as well 105 
as solvent-refined or acid-refined mineral 
lubricating oils of the paraffinic, naphthenic, 
or mixed paraffinic-naphthenic types. Oils of 
lubricating viscosity derived from coal or shale 
are also useful base oils. Synthetic lubricating 110 
oils include hydrocarbon oils and halo-sub- 
stituted hydrocarbon oils such as polymerized 
and interpolymerized olefins (e.g., polybutyl- 
enes, propylene-isobutylene copolymers and 
chlorinated polybutylenes); alkyl benzenes 115 
(e.g., dodecylbenzenes, tetradecylbenzenes, di- 
nonylbenzenes and di - (2 - ethylhexyl)benz- 
enes; polyphenyls (e.g., bi-phenyls and ter- 
phenyls); and the like. Alkylene oxide poly- 
mers and interpolymers and derivatives there- 120 
of where the terminal hydroxyl groups have 
been modified by esterification, etherification, 
etc., constitute another class of known syn- 
thetic lubricating oils. These are exemplified 
by the oils prepared through polymerization 125 
of ethylene oxide or propylene oxide, the alkyl 
nd aryl ethers of these polyoxyalkylene poly- 



16 1,306,529 



16 



mers (e.g., methylpolyisopropylene glycol ether 
having an average molecular weight of 1000, 
diphenyl ether of polyethylene glycol having 
a molecular weight of 500—1000 and diethyl 

5 ether of polypropylene glycol having a mole- 
cular weight of 100&— 1500) or mono- and 
polycarbcxylic esters thereof, for example, the 
acetic acid esters, mixed Q — C 8 fatty acid 
esters, or the Oxo acid diester of tetra- 

10 ethylene glycol. Another suitable class of syn- 
thetic lubricating oils comprises the esters of 
dicarboxylic acids (e.g., phthalic acid, succinic 
acid, maleic acid, azelaic acid, suberic acid, 
sebacic acid, fumaric acid, adipic acid and 

15 linoleic acid dimer) with a variety of alcohols 
(e.g., butyl alcohol, hexyl alcohol, dodecyl 
alcohol, 2-ethylhexyl alcohol and pentaery- 
thritol). Specific examples of these esters in- 
clude dibutyl adipate, di(2-ethylhexyi)-seba- 

20 cate, di-a-hexyl fumarate, dicctyl sebiicate, 
diisooctyl azelate, diisodecyl azelate, dicctyl 
phthalate, didecyl pluhalate, dieiccsyl sebacate, 
the 2-ethylhexyl diester of linoleic acid dimer, 
the complex ester formed by reacting one mole 

25 of sebacic acid with two. moles of tetraethylene 
glycol and two moles of 2-ethyl-hexanoic acid, 
and the like. Silicon-based oils such as the 
polyalkyl-, polaryl-, polyalkoxy-, or polyaryl- 
oxysiloxane oils and silicate oils comprise an- 

30 other useful class of synthetic lubricants (e.g., 
tetraethyl - silicate, tetraisopropyl - silicate, 
tetra - (2 - ethylhexyl) - silicate, tetra - (4- 
methyl - 2 - tetraethyl) - silicate, tetra - (p- 
tert - butylphenyi) - silicate, hexyl - (4- 

35 methyl - 2 - pentoxy) - disiloxane, poly- 
(methyl) - siloxanes and poiy(methylphenyl)- 
siloxanes). Other synthetic lubricating oils in- 
clude liquid esters of phosphorus-containing 
acids (e.g., tricresyl phosphate, trioctyl phos- 

40 phate and the diethyl ester of decane phos- 
phonic acid), polymeric tetrahydrofurans, and 
the like. 

As mentioned supra, the present invention 
contemplates the presence of other additives 

45 in the lubricating compositions in addition to 
the ester-containing compositions described 
above. Such additives include, for example, 
ashless dispersants, detergents of the ash-con- 
taming type, viscosity index improving agents, 

50 pour point depressants, anti-foam agents, ex- 
treme pressure agents, rust inhibitors, oxidation 
and corrosion inhibitors, and the like. These 
other additives can be employed in the 
amounts they are normally employed in lubri- 

55 cant compositions. 

The ash-containing detergents are exempli- 
fied by oil-soluble neutral and basic salts of 
alkali or alkaline earth metals with sulfonic 
acids, carboxylic acids or organic phosphorous 

60 acids characterized by at least one direct 
carbon-to-phosphorous linkage such as these 
prepared by the treatment of an olefin polymer 
(eg., polyisobutene having a molecular weight 
of 1000) with a phosphorizing agent such as 

65 phosphorous trichloride, phosphorous hepta- 



sulfide, phosphorous pentasulfide, phosphorous 
trichloride and sulfur, white phosphorous and 
a sulfur halide, or phosphoroduoate chloride. 
The most commonly used salts of such acids 
are those of sodium, potassium, lithium, cal- 70 
cium, magnesium, strontium and barium. 

The term " basic salt " is used to designate 
the metal salts wherein the metal is present 
in stoichiometrically larger amounts than the 
organic acid radicals. The commonly employed 75 
methods for preparing the basic salts involves 
heating a mineral oil solution of an acid with 
a stoichiometric excess of a metal neutralizing 
agent such as a metal oxide, hydroxide, car- 
bonate, bicarbonate, or sulfide at a tempera- 80 
ture above about 50°C. and filtering the 
resulting mass. The use of a "promoter" 
in the neutralization step to aid in the incor- 
poration of a large excess of metal likewise 
is known. Examples of compounds useful as 85 
the promoter include phenolic substances such 
as phenol, naphthol, alkylphenols, thiophenols, 
suifurized alkylphenols, condensation products 
or formaldehyde with such phenolic substances, 
alcohols such as methanol, 2-propanoi, octyl 90 
alcohol, Cellosolve, Carbitol, ethylene glycol, 
cyclohexyl alcohol; amines such as aniline, 
phenylene diamine, phenothiazine, phenyl- 
beta-naphthylamine, and dodecylamine (die 
words "Cellosolve" and "Carbitol" are 95 
Registered Trade Marks). A particularly effec- 
tive method for preparing the basic salts com- 
prises mixing an acid with an excess of a 
basic alkaline earth metal neutralizing agent, 
a phenolic promoter compound, and a small 100 
amount of water, and carbonating the mixture 
at an elevated temperature such as 60° to 
200 C C. 

Extreme pressure agents and corrosion- 
inhibiting and oxidation-inhibiting agents are 105 
exemplified by chlorinated aliphatic hydrocar- 
bons such as chlorinated wax; organic sulfides 
and polysulfides such as benzylsulfide, bis- 
(chlorobenzyl)-disulfide, dibutyl tetrasulfide, 
suifurized sperm oil, suifurized methyl ester 110 
of oleic acid, suifurized alkylphenol, suifurized 
dipentene, and suifurized terpene; phospho- 
sulfurized hydrocarbons such as the reaction 
product of phosphorus sulfide with turpentine 
or methyloleate; phosphorous esters including 115 
principally dihydrocarbon and tri-hydrocarbon 
phosphites such as dibutylphosphite, diheptyl 
phosphite, dicyclohexyl phosphite, pentyl- 
phenyl phosphite, dipenyl phenyl phosphite, 
txldecyl phosphite, distcaryl phosphite, di- 120 
methyl naphthyl phosphite, oleyl 4-pentyl 
phenyl phosphite, polypropylene-(molecular 
weight 500)-substituted phenyl phosphite, di- 
isobutyl-substituted phenyl phosphite; metal 
thiocarbamates such as zinc dioctyldithio- 125 
carbamate and barium heptylphenyl dithio- 
carbamate; Group II metal phosphorodithio- 
ates such as zinc dicyclohexyl phosphorodi- 
thioate, zinc dioctyl phosphorodithioate, 
•arium di(heptylphenyl) - phosphorodithioate, 130 
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cadmium dinonyl phosphorodithioate, and a 
zinc salt of a phosjrfiomdithioic acid produced 
by the reaction of phosphorus pentasulfide 
with an equal molar mixture of isopropyl 

5 alcohol and n-hexyl alcohol. 

When employed as fuel additives, the base 
fuel will generally be a normally liquid 
petroleum distillate fuel such as diesel fuel, 
aviation fuel, gasoline, kerosene, fuel oil and 

10 the like. Usually, the dispersancy, aqueous 
emulsion, and rust problems in fuels is not 
as great as in lubricant compositions. Thus, 
while those amounts of ester-containing com- 
positions which will furnish the previously 

15 indicated concentrations of demulsifier moiety 
in the final fuel composition are useful, there 
usually will not be any need to exceed that 
amount of ester-containing composition neces- 
sary to provide about 0.1%, more often, 0.05% 

20 by weight demulsifier moiety in the final fuel. 
Again, the amount of ester-containing com- 
position employed in a specific fuel will de- 
pend on the particular fuel and the amounts 
and kinds of other additives present in the 

25 fuel. 

Other conventional fuel additives such as 
smoke suppressants (for example, the ash- 
containing detergents described above, par- 
ticularly overbased barium detergents) ashless 

30 dispersants, anti-icing agents, anti-stalling 
agents, lead scavengers, lead alkyl antiknock 
additives, dyes, corrosion inhibitors, lead 
octane appreciators, eta, such as tetraethyl 
lead, tetramethyl lead, dirnethyldiethyl lead, 

35 tetravinyl lead, t-butyl acetate, tri-(/?- chloro- 
ethyl) - phosphate, isopropanol, and the like. 

The following are illustrative of the lubri- 
cants and fuel compositions of this invention. 

Composition A 
40 SAE 10W— 40 mineral lubricating oil con- 
taining 0.5% of the filtrate of Example 1(b). 

Composition B 

SAE 50 mineral lubricating oil containing 
3.5% of the filtrate of Example 3(b), 1.5% 

45 of an acylated nitrogen composition prepared 
by reacting in about a 1 : 1 equivalent ratio 
at about 150°C. polyisobutenyl (M.W.— 1100)- 
substituted succinic anhydride with a com- 
mercial polyethylene polyamine mixture hav- 

50 ing an average composition corresponding to 
that of tetraethylene pentamine, and 0.06% 
of phosphorus as the zinc salt of di-n-octyl- 
phosphorodithioate. 

Composition C 
55 SAE 10W — 30 mineral lubricating oil con- 
taining 5% of the filtrate of Example 9(b), 
0.075% of phosphorus as the zinc salt of a 
mixture of equimolar amounts of diisopropyl 
phosphoroditbioic acid and di - n - decylphos- 



phorodithioic acid, and 2.0% sulfate ash as 60 
a basic barium detergent prepared by carbon- 
ating at 150°C. a mixture comprising mineral 
oil, one mole of barium dodecylbenzene sul- 
fonate, and 1.5 moles of barium hydroxide in 
the presence of 0.7 mole of octylphenol as 65 
the promoter. 

Composition D 

SAE 10 mineral lubricating oil containing 
6.5% of the filtrate of Example 11(b), 0.06% 
phosphorus as the adduct of one mole of zinc 70 
dicyclohexylphosphorodithioate and 0.3 mole 
of ethylene oxide, 2% of sulfurized sperm 
oil having a sulfur content of 10%, 3% of a 
poly-(alkylmethacrylate) viscosity index im- 
prover, and 0.003% of a poly(aikylsiloxane) 75 
antifoam agent. 

Composition E. 

SAE 20 mineral lubricating oil containing 
0.5% of the composition of 17(b), 2.5% of 
the filtrate of Example 15(a), 0.08% of phos- 80 
phorus as the zinc salt of a phosphorodi- 
thioic acid prepared by the reaction of phos- 
phorus pentasulfide with an equimolar mix- 
ture of n-butyl alcohol and dodecyi alcohol, 
2.5% of a basic barium detergent prepared 85 
by carbonating a mineral oil solution con- 
taining one mole of sperm oil, 0.6 mole of 
octylphenol, two moles of barium oxide, and 
a small amount of water at 150°C. 

Composition F. 99 

A synthetic lubricating oil consisting essenti- 
ally of the diethylether of polypropylene glycol 
having an average molecular weight of about 
1500 containing 0.75% of the filtrate of Ex- 
ample 15(a). 95 

Composition G. 

Gasoline containing 0.001% of the filtrate 
of Example 7. 

Composition H. 

Diesel fuel containing 0.025% of the filtrate 100 
of Example 12. 

Composition I. 

Kerosene-containing 0.07% of the filtrate 
of Example 11(b). 

Composition /. 105 

Gasoline containing 0.001% of the filtrate 
of Example 9(b). 

The improvement in rust resistance demon- 
strated by the ester-containing compositions 
of this invention is illustrated by the results 110 
obtained in the Puia Falcon engine test as 
shown in Table I. A rating of 10 indicates 
no rust. 
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TABLE I 

Rust Ratings 

Overall Average Average 
Composition Engine Rust Lifter Rust Crankshaft Rust 



AA 6.8 

BB 9.7 

CC 9.5 

DD 9.4 



Compositions AA and BB are the same 
except for the evaluated additive. AA contains 
about 3.14% of a filtrate containing about 

5 45% mineral diluent oil and produced accord- 
ing to the general procedure of Example 11(a) 
except the polyoxyalkylene polyol demulsifier 
reactant is omitted. BB contains about 3.4% 
of a filtrate containing about 45% diluent 

10 mineral oil produced according to the general 
procedure of Example 11(a) and (b) by re- 
acting 1750 parts of the acylating agent with 
211.5 parts of pentaerythritol and 54.5 parts 
of the polyoxyalkylene polyol and contacting 

15 that reaction mixture with 34 parts of the 
ethylene polyamine mixture. The lubricating 
compositions of CC and DD are the same 
except that the former contains about 4.5% of 
the filtrate produced according to Example 

20 11(b) and die latter contains the same amount 
of 'the filtrate of Example 9(b). 

The excellent emulsion sludge-resisting 
characteristics of the ester-containing com- 
positions of this invention is shown by the 

25 Falcon engine test results presented in Table 



6.5 6.9 

9.8 9.8 

9.5 9.6 

9.5 9.5 



II. This test utilizes a Ford Falcon six 
cylinder engine operating on a cycling pro- 
cedure consisting of 45 minutes at idle 500 
RPM, no load, followed by 120 minutes at 
2500 RPM, 31 BHP. The engine is modified 30 
by providing for water cooling of the rocker 
arm cover in order to maintain a cover tem- 
perature of about 105°— 115°F. During the 
cycle, the blow-by is passed through a con- 
denser and the condensate is returned to the 35 
crankcase. The cycle is repeated five times in 
succession each day (for 13J hours of engine 
operation), and then the engine is shut down 
for the remainder of the day (for 10£ hours). 
This completes a day's running. 40 

The test is run on a consecutive day-to-day 
basis. Daily test evaluation consists of rating 
the rocker arm cover for emulsion deposits 
on a numerical scale of 1 to 10 where 10 
represents maximum cleanliness, i.e., freedom 45 
from aqueous emulsion deposits. The rocker 
arm cover is removed and inspected after each 
13$ hours of operation and the cover then 
immediately replaced. 



TABLE II 

Emulsion Ratings 

Rating on Indicated Test Day 

Composition 1st 2nd 3rd 4th 5th 6th 7th 8t 

EE 4.5 3.5 — — — — — - 

FF 7.5 7 7.5 7 6.5 4.5 — 

GG 7.5 7.5 8 7.5 7 6.5 5 4 



Each of die lubricating compositions was 
the same except for the dispersant and each 
contained 4.35% of a 45% oil solution of 
the evaluated dispersant. Composition EE con- 
55 tained the same dispersant as Composition AA 
while Composition FF and GG contained a 
45% oil solution of the ester-containing com- 
positions of Examples 9(b) and 11(b), respec- 
tively. 



The improvement in dispersancy character- 
istics is shewn by the varnish ratings achieved 
in the Ford Sequence VB test results present 
in Tabic III. The lubricating compositions 
each contained 4% of a 45% oil solution of 
the evaluated dispersant but were otherwise 
the same. 
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TABLE m 





Varnish Ratings 




Composition 


Overall Engine 
Varnish* 


Piston 
Varnish** 


HH 


34.6 


6.7 


II 


41.8 


9.1 


JJ 


45.1 


8.7 



* Rating Scale of 0 to 50, 50 being best rating 
** Rating Scale of 0 to 10, 10 being best rating 



The dispersant of HH is the same as that 
described for Composition AA and the dis- 
persants employed- in II and JJ are the ester- 

5 obtaining filtrates of Example 9(b) and 11(b) 
respectively. 

From -the foregoing, it is clear that the ester- 
containing compositions of this invention are 
all useful as dispersants in lubricants and fuels 

10 and that in addition to their dispersancy 
capabilities, they are characterized by improved 
emulsion and rust properties. 

Of course, the description of the invention 
as presented hereinbefore is concerned with 

15 the preparation of dispersants which will per- 
form satisfactorily under conditions where 
emulsion sludge would otherwise be a problem. 
Thus, if the dispersants described herein are 
to be employed in an environment where emui- 

20 sion sludge is not a problem, excellent dis- 
persants can be prepared for that environ- 
ment^ simply by eliminating the reaction of 
the high molecular weight carboxylic acid acyt- 
ating agent with the polyoxyalkylene alcohol 

25 demulsifiers. For example in the above illus- 
trative examples, e.g., Examples 2, 5, 7, 8, 9, 
10, 11, 12, 13, 14, 15, 19, and 21, elimin- 
ation of the polyoxyalkylene alcohol demulsi- 
fier reactants produces dispersants having ex- 

30 cellent sludge-dispersing capabilities. 

WHAT WE CLAIM IS : — 
1. A process for preparing ester-containing 
compositions comprising the steps of reacting 
under esterification conditions 
35 (A) At least one carboxylic acid acylating 
agent having an average of at least thirty 
aliphatic carbon atoms per molecule ex- 
clusive of carboxyl carbon atoms with 
(B) At least one polyoxyalkylene alcohol 
40 demulsifier for aqueous emulsions, as here- 
inbefore denned, 
the total amount of (A) and (B) used in the 
reaction being such that there is at least 0.001 
equivalent of (B) for each equivalent of (A). 
45 2. A process according to claim 1, compris- 
ing the additional step of contacting said ester- 
containing composition with (C) at least one 
polyhydric alcohol, amine or basically reacting 



Group Ha metal compound, the total amount 
of (C) being such that there is at least 0.01 50 
equivalent of (C) for each equivalent of (A). 

3. A process according to claim 2, wherein 
the total amount of (B) and (C) is such 
that there is at least 0.5 equivalent in the 
combination of (B) and (C) for each equivalent 55 
of (A). 

4. A process according to claim 1, wherein 
(A) is reacted with (B) and at least one 
member selected from (C) polyhydric alcohols, 
amines, and basically reacting Group Ha 60 
metal compounds, the total amount of (C) be- 
ing such that there is at least 0.01 equivalent 

of (C) for each equivalent of (A). 

5. A process according to claim 4, where 

(A) is reacted with (B) and (C) simultaneously. 65 

6. A process according to claim 4 or 5, 
wherein the total amount of (B) and (C) 
is -such that there is at least 0.5 equivalent 
in the combination of (B) and (C) for each 
equivalent of (A). 70 

7. A process aaxtrding to claim 6, com- 
prising the steps of reacting under esterification 
conditions 

(A) At least one polycarboxylic acid acyl- 
ating agent having an average of at least 75 
fifty aliphatic carbon atoms per molecule 
exclusive of carboxyl carbon atoms with 

(B) At least one polyoxyalkylene alcohol 
demulsifier for aqueous emulsions 

(C) At least one polyhydric alkanol 80 
in amounts such that the ratio of equivalents 

of (A) to (B) to (C) is represented by the 
ratio l:b:c where b>0.001, c>0.2, and 
b+c>0.5. 

8. A process according to claim 7, com- 85 
prising the additional step of contacting (D) 

a base selected from the group consisting of 
amines, basically reacting Group Ha metal 
compounds, and mixtures thereof with said 
ester-containing composition produced by the 90 
reaction of (A) with (B) and (C), the amount 
of (D) being such that there is at least one 
equivalent of (D) for each unreacted equivalent 
of (A). 

9. A process according to claim 7 or 8, 95 
for preparing ester-containing compositions 
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20 

comprising the steps of reacting under esteri- 
fication conditions 

(A) At least one substituted dicarboxylic 
acid acylating agent in which the substi- 

5 tuents are derived from 1-olefin polymers 
and halogenated 1-olefin polymers and have 
an average molecular weight of 700 to 5000, 

(B) At least one polyoxyalkylene alcohol 
10 having an average molecular weight of 

1000 to 10,000, the molecules of which in- 
clude hydrophobic portions comprising 

— CHCHoO— 
I 

R' 

where R' is alkyl of up to three carbon 
15 atoms and hydrophylic portions comprising 
— -CH 2 CH 2 0— groups, the — CH 2 CH 2 0— 
groups comprising from 5% to 40°/ o of the 
total average molecular weight, and 

(C) At least one polyhydric alkanol con- 
20 taining at least three hydroxy groups and 

up to ten carbon atoms, 
where b has a value of 0.004 to 0.1 and c 
has a value of 0.5 to 6. 
10. A process according to claim 9, where 

25 (A) is at least one substituted succinic acid or 
anhydride, the substituents being derived from 
an ethylene-propylene copolymer, polypropyl- 
ene, polybutylene, a chlorinated ethylene- 
propylene copolymer, a chlorinated polypropyl- 

30 ene, or a chlorinated polybutylene, (B) is at 
least one polyoxyalkylene polyol having two 
to three hydroxyl groups and including hydro- 
phobic portions comprising 

— CHCH 2 0— 
I 

CH 3 

35 groups and hydrophylic portions comprising 
— CH 2 CH 2 0 — groups, said polyoxyalkylene 
polyol having an average molecular weight 
of 2500 to 6000 in which 10% to 20% by 



weight of the average molecular weight is 
attributable to — CH 2 CH 2 0— groups, and (C) 40 
is at least one polyhydric akanol containing 
three to six hydroxyl groups and up to six 
carbon atoms, where b has a value of 0.005 
to 0.050, and c has a value of at least 0.75. 

11. A process according to claim 9 or 10 45 
comprising the additional step of contacting 
(D) at least one alkylene polyamine with said 
ester-containing composition produced by re- 
acting (A) with (B) and (C) in an amount 
such that there is at least one equivalent of 50 
(D) for each equivalent of unreacted (A) 

in said ester-containing composition. 

12. A process according to claim 1, sub- 
stantially as hereinbefore described with refer- 
ence to any one of foregoing Examples 1 to 55 
20. 

13. A process according to claim 1, sub- 
stantially as hereinbefore described with refer- 
ence to foregoing Example 21. 

14. A composition when produced by a 60 
process according to any one of claim 1 to 

12. 

15. A composition when produced by a 
process according to claim 13. 

16. A lubricant or fuel comprising, respec- 65 
tively, a major amount by weight of a lubricat- 
ing oil or normally liquid fuel and a minor 
amount by weight of a composition according 

to claim 14. 

17. A lubricant or fuel comprising, respec- 70 
tively, a major amount by weight of a lubri- 
cating oil or normally liquid fuel and a minor 
amount by weight of a composition according 

to claim 15. 

18. A lubricant or fuel according to claim 75 
16, substantially as hereinbefore described 
with reference to any one of Compositions 

A to J. 

For the Applicants, 
D. YOUNG & CO., 
Chartered Patent Agents, 
9 & 10 Staple Inn, 
London, W.C.1. 
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